A model of orthostatic hypotension in the conscious monkey using lower body negative pressure.
Methods most commonly used for detecting susceptibility to orthostatic hypotension in humans include head-up tilt and the application of lower body negative pressure (LBNP). The objective of this study was to evaluate the use of LBNP for detecting drug-induced changes in susceptibility to orthostatic hypotension in conscious monkeys (Macaca fascicularis). Orthostatic responses were produced using an airtight chamber, which sealed around the stomach (umbilical area) and enclosed the lower body, to which were applied successive decrements of 10 mmHg chamber pressure every 5 min until the orthostatic response was observed. Cardiovascular measurements, involving arterial pressures, heart rate, and left ventricular pressures were recorded. The hypotensive agents prazosin and minoxidil were administered to evaluate the ability of the procedure to detect drug-induced changes in the susceptibility to orthostatic hypotension. A rapid decrease in systolic arterial pressure of >20 mmHg occurring within a 30 s time period was determined to be the best indicator of an orthostatic response. The application of LBNP produced an orthostatic response in all monkeys and on all occasions (100% response). The onset, rate and magnitude of the decrease in systolic blood pressure were also consistent for each monkey. Prazosin (>or=0.16 mg/kg, iv) produced an increase in the susceptibility to the orthostatic response, whereas minoxidil (10 mg/kg, po) had no effect. These results are consistent with previous findings in humans, where similar decreases in arterial pressures occur following the administration of prazosin and minoxidil, whereas increased susceptibility to orthostatic hypotension only occurs with prazosin. The results of this study demonstrate that the application of the LBNP is a reliable method for producing an orthostatic hypotensive response in conscious monkeys. In addition, the use of positive (prazosin) and negative (minoxidil) controls demonstrated that the use of LBNP is a valid method for evaluating the effect of drug treatment on susceptibility to orthostatic hypotension.